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 Ajourney

— From the research project SolarAutomotive on solar heat in
Industrial processes (SHIP)

— To adressing interest and barriers within automotive sector
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Automotive and supply industry is the most important
Industry in Europe accounting to (ACEA, 2017)

> 10% manufacturing employment :
~ 4% gross domestic product ii Wﬂv‘;"f
Leader in innovation v MH"'
Inhomogeneity of processes and =~ = - =« « « - oo
supply system Global vehicle production (0ICA, 2016)

-> High multiplication potential to other sectors

SHIP - Potential in automotive industry
— 4,2 Mio. m? and 2,4 Gigawatt in Europe
— High share of industrial process heat below 200°C
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« Solar process heat for Automotive and supply industry

* Research project Austria — Germany (D-A) ,::-
« Funding programme Austria: Energieforschung e!MISSION | % .

* Duration: 05.2016 — 04.2019

« Project partner Austria
— AEE INTEC
— S.O.L.I.D. Gesellschatft fur Solarinstallation und Design m.b.H.
— KPV Solar GmbH

* Project partner Germany
— University of Kassel, Institute of Thermal Engineering
— Institute “Umweltgerechte Produkte und Prozesse” and ,Stiftung fur
Ressourceneffizienz und Klimaschutz"
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« SHIP (Solar Heat for Industrial Processes) Automotive

— Get rid of implementation barriers
— Increase the affordability and attractiveness
— Bundling of Austrian key sectors

* Results envisaged:
— Implementations initiated: 3 in Austria, 5 in Germany
— Derived integration concepts and integration guideline

— Supporting tools for pre- and detailed design including
economic assessment
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Feasibility studies
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More than 25 assessments in 9 countries
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Study 1: Status Quo S(/)\b/%(R) OTIVE
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* Available roof or ground space
* Process heating demand below 200°C
e Constant heating demand — preferred also in summer

* Payback above 5 years acceptable

* Interest and clear commitment of company
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Study 1: Status Quo

SOLAR ’
AUTO™OTIVE

* Flow sheet
« Energy balance on process level

Energy mainly supplied via

natural gas and electricity

Heating demand per processes ..

2%
1%
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* Process and system optimisation
— New technologies, insulation, ...
— Waste heat recovery

Insulation of storage and

Waste heat from baths,
baths... air, ...

Hot and Celd Composite Curve
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« Possible integration points

| supplylew

Process level 1 Process level 2

Temperature [°C] 145 100 94
Yearly heating demand [MWh/a] 6,715 Heat recovery 3,000
Load profile Continuous Batch Continuous
Integration effort Heat exchanger Heat echanger / storage Heat exchanger
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Solar thermal design
« Storage size: 1to 2 days

- Sensitivity analysis on
— Storage size Identified concepts with collector
area between 50 and 3,200 m?
— Collector area

— Economic parameter




Sensitivity analyses - LCOH S?\b’% OTIVE
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« Optimised concept: economically and technically
— Solar coverage, collector area, storage size, heat production

COSts, ... Solar coverage (%)
0_)0 Qo \ (00 Qo »l r"ioo \

Specific storage volume (L/m?2)
3

40
400 600 800 1000 1200 1400  Levelized costs of Heat
Gross collector area (m?2) Interest rate 3%
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What are evaluation criteria companies need?

Why is a company going for SHIP?

How is the decision process?

What are acceptable economic scenarios?
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« Companies in automotive and supply industry
45 companies from 12 sub-sector

| can not judge

Non-energy benefits (NEB)

W Payback period

not important ® Return (internal interest)

® Ecological principles
m Marketing

less important ® Fulfillment of corporate objectives
® Management decision

¥ Long-term calculable energy prices
; ® External requirements
important

Use of subsidies

® Others

very im

0% 10% 20% 30% 40% 5S0% 60% 70% 80% 90% 100% Number of answers: 154
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* Quick-Check-Tool

— http://www.solare-prozesswarme.info/vorauslegung/

— Focus process heat in summer

— Following VDI-guideline 3988 ,solar thermal process heat

Prozesstemperatur
Ricklanftemperatur @  vorlauftemperatur 7] e
30 60 270
Ealleltortyp ‘ ﬂ e
Flachkollektor Werbesserler Kolleklor
26
Anzahl Warmetauscher ﬂ
s (2]
Lastprofil 485
Thgliches Lastprafil ﬂ' Witchentliches Lastprofil B e
Badbeheizung 5 Tagewoche 131
Standort €  Breitengrad ] ©
Europa o 35
Sommerlicher taglicher Wiirmebedarf in °
IWhd 7] 9.7
10
Spez. Speicherkapazitl o
Eigene Eingabe 32
Empfehlung [ 7]
65-83
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Tools
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« Detailed design tool SolarSOCO

— Link solar process heat supply
to Pinch-algorithm

— System simulation over one year

— Comparison status quo to
optimised system

Yearly analysis
Simpiified heot halance of solar system bosed o bourky volues.
ede that this armiysis moy not repoce o dedoied solor imulotian

Stagriation
If rea process Beat demand
and storage lully loaded Auniliary heat delivery
Solar radiation backup far solar

ENTECT [VEXESE COVERSPE OF

Solar colector field
Dhelirwisd lry aperure sige Solar heat delivery

Salar yield reduced by
Salar yield

losses and stagnatian Prockss heat
demand

Heat losses Heat losses
collector loop storage
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SHIP Design and Analysis Tool

The goal of the tool is to (1) design and (2) analyse SHIP plants.
SHIP (Solar heat in industrial processes) require specieal
considertion in many design specifics.
(1) Design: Collector size, storage size, solar HX, process HX
stagnation HX
(2) Analysis: Yearly analysis of the proposed design based
on climate files (import function included) and hourly
process demand definition
Sunny regards

Impressum

AEE - Institute for Sustainable Technologies
Feldgasse 19

8200 Gleisdorf, AUSTRIA

office@aee.at / www.aee-intec.at

m Solar delivery (bypass storage) ® Storage unloading M Auxiliary heat delivery = Storage loading ® Heat surplus (stagnation)
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Solar irradiation and process demand [kW]
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* Industry is a key to achieve climate goals

— Automotive sector as innovation leader has to create
frontrunners

« Potential for solar process heat has been proven

 Initiate implementations

— Based on performed assessments and interested companies to
be involved

- Barriers have to be adressed
— Quick-check tools and guideline = marketing of SHIP

— Innovative economic assessment including cost-benefit and
non-energy-benefits

— Innovative financing schemes to be attractive for investors
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* OICA, (2016), Economic contributions of automotive
Industries worldwide, Available at:
http://www.oica.net/cateqgory/economic-contributions/.

 ACEA, (2017), The Automobile Industry Pocket Guide 2017-
2018.

« Schmitt, B., Lauterbach, C., Vajen, K.(2015), Leitfaden zur
Vorplanung solarer Prozesswarme,
Machbarkeitsabschatzung und Vorauslegung
solarthermischer Prozess-warmeanlagen, Kassel, Méarz

2015.

sssssssss


http://www.oica.net/category/economic-contributions/
http://www.oica.net/category/economic-contributions/
http://www.oica.net/category/economic-contributions/

sesan: owee o 2IREKSeses

SSSSSSSSSSSSS

SOLAR
AUTO™OTIVE

GREEN AUTOMOTIVE INDUSTRY

FACING CHALLENGES AND OPPORTUNITIES OF
SOLAR HEAT ON THE WAY TOWARDS “GREEN” PRODUCTION

Juergen Fluch, Christoph Brunner, Bastian Schmitt, Felix
Pag, Thomas Ramschak, Frangois Veynandt, Christian Fink

|.fluch@aee.at / +43 3112-5886-454
ISEC2018, 04/10/18 m

* Bundesmnisterur tJ ' " X
fur Wirtschalt 4 ] A
o Errge -y ] 4>

bl y


mailto:j.fluch@aee.at
mailto:j.fluch@aee.at

